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Ehlers-Danlos syndrome (EDS) is a rare genetic
connective tissue disorder with 12 known types. It
was first described in 1682 by Job A. Van Meekeren1
in a 23-year-old Spaniard who could pull his right
pectoral skin to his left ear.2 In 1901, Ehlers,3 a
Danish dermatologist, reported it, and in 1908,
Danlos,4 a French physician, also reported it. Pope
et al5 revealed that the defective synthesis of type III
collagen was due to amino acid abnormalities in the
gene COL3A1. The lack of adequate collagen
occurs throughout the body, causing hollow organ
and bowel perforations, easy bruisability, translucent
skin, hypermobility of joints, and other, less com-
mon phenotypic presentations. In 1960, Mories6
revealed the fatal nature of the arterial involvement.
The most lethal form of the condition is EDS type
IV, described as the ecchymotic or arterial variant by
Sack7 in 1936 and Barabas8 in 1966. The overall inci-
dence of EDS is 1:150,000; type IV accounts for only
4% of the total but is associated with difficult-to-treat
arterial pathosis and dramatic bleeding fatalities.9
Aortic disruptions are responsible for many of the
deaths in type IV cases, with only four reports of suc-
cessful elective or emergency aortic surgeries.10-14
CASE REPORT
A 14-year-old white boy who had been kneed in the
abdomen while playing basketball presented with abdom-
inal pain and shock to the Danville Regional Medical
Center emergency room in May 1993. With a presumptive
diagnosis of ruptured spleen, he was taken to the operat-
ing room where massive hemoperitoneum from two sepa-
rate tears in a remarkably small infrarenal abdominal aorta
and inferior vena cava were controlled with sponge sticks
and laparotomy sponges.
The right common iliac artery was nearly evulsed from
the bifurcation and was repaired by beveling its medial
wall and anastomosing it to the medial wall of the left
common iliac artery with mattress sutures of #6-0 Prolene
(Ethicon, Inc, Somerville, NJ). The vertical injuries in the
aorta, inferior vena cava, and stump of the right common
iliac artery were closed with interrupted #6-0 Prolene
mattress sutures. Consideration was given to using various
pledgets to aid control, but the application of Surgicel
(Ethicon, Inc) and compression was effective.
The patient lost more than 8000 mL of blood and
received 12 units of packed red blood cells, 3000 mL of
cell-saver blood, 40 platelet packs, and 6 units of fresh-
frozen plasma.
The patient had a difficult postoperative course,
marked by a need for prolonged intubation, adult respira-
tory distress syndrome, and ileus. He was extubated in 2
days and soon developed a left lung pseudomonas aerugi-
nosa infection and pleural effusion with temperatures of
103 to 105°F, requiring intubation and total parenteral
nutrition. He was referred to the pediatric surgery service
at Duke University Medical Center where he had a skin
and subcutaneous dehiscence, intra-abdominal sepsis, and
enterocutaneous fistula, which closed spontaneously.
The Duke University genetics service obtained a skin
biopsy showing a deficiency of type III collagen, character-
istic of EDS type IV. Three months postoperatively, hepat-
ic artery and left common iliac artery pseudoaneurysms
were ablated by angiographic coil embolization. Six
months after surgery, the abdominal aortic ultrasound scan
showed a vessel with a transverse diameter of 13 to 15 mm.
In the nearly 7 years since these events, the patient has
matured normally and now attends college, where he
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avoids contact sports and takes a gram of vitamin C daily.
The Pediatric Genetics Clinic at the University of North
Carolina-Chapel Hill has documented a family history of
EDS type IV; the mother survived an ileal perforation that
was treated with primary closure and, 3 years later, a spon-
taneous colon perforation that was handled by a Hartman
procedure. The maternal grandfather survived surgery for
a ruptured splenic artery aneurysm, but a maternal uncle
died from a splenic hemorrhage after an elective Nissen
fundoplication with tissue described as “fragile.”
DISCUSSION
The diagnosis of bowel perforation or intra-
abdominal hemorrhage in a patient with EDS type IV
may be missed unless there is a known family history
or there are obvious phenotypic features. A slender
individual with blue-tinged sclerae, hyperelastic skin,
and hypermotile interphalangeal joints fits the bill.
Other clues in the history are easy bruisability, espe-
cially in pregnancy; unexpected tissue fragility; hem-
orrhage during routine elective procedures; and poor
healing of incisions with papyruslike skin.15
In 1987, Cikrit et al12 reported EDS type IV
patients with spontaneous perforations of arteries,
among which were 12 aortic perforations; the authors
commented that “all of the ruptured aortic hemor-
rhages have been fatal.” Gertsh et al,11 however, pre-
sented the successful resection of a ruptured abdomi-
nal aortic aneurysm in a 52-year-old white man who
had EDS type IV in 1986. They also stated that “aor-
tic hemorrhage was lethal in all reported cases.” In
1988, Sery et al14 documented the successful resec-
tion of a “spontaneous rupture and dissection of the
abdominal aorta” in a 16-year-old boy with EDS type
IV; they used an aortic bifurcation graft.
The literature details two successful elective aor-
tic reconstructions in cases of EDS type IV. Burnett
et al10 resected a stable abdominal aneurysm in a 17-
year-old boy said to have type II or mitis EDS in
1973. Mattar et al13 saved the life of a 24-year-old
woman with intact aortic and bilateral iliac
aneurysms in 1994.
Berquist9 reviewed all possible reports of vascu-
lar complications in EDS type IV up to 1996, and
he confirmed enough details in 112 cases to verify
the diagnosis. No additional survivors of sponta-
neous aortic hemorrhage or elective aortic resec-
tions were noted.
There are several articles expressing concern
about the complications of diagnostic angiography
and the technical error of applying aortic clamps for
vascular control in EDS type IV patients. Cikrit et
al12 stated that conventional arteriograms have
“been associated with a 67% complication and a 17%
mortality rate.” A more recent article by Freeman et
al16 covers the period 1975 to 1999 and states that
“18 patients underwent angiography with three (22
percent) minor complications and 1 (5.6 percent)
mortality.” Perhaps the current use of small
catheters accounts for the difference. Diagnostic
information may be more easily obtained now with
color flow ultrasound, magnetic resonance imaging,
and intravenous digital subtraction angiography.
Because few surgeons have any experience with
the operative care of these patients, the technical
details recommended are innovative and anecdotal.
The aortic clamp proves to be an extremely danger-
ous instrument, providing initial vascular control
but clearly causing further exsanguination by tearing
the aortic wall. Our patient was fortunate; he sur-
vived because of his youth and perhaps because of
the use of handheld sponge sticks and bulldog
clamps rather than aortic clamps. Using loop magni-
fication and fine monofilament sutures placed in a
horizontal interrupted manner, with or without
pledgets, seems to be the preferred technique for
vascular repairs in true EDS type IV patients. Vessel
loop and internal balloon control are also advised.
This review found two previous survivors of
acute spontaneous aortic hemorrhages and two sur-
vivors of elective aortic resections in EDS type IV.
This patient is the first documented survivor of
abdominal aortic injury with active hemorrhage in
EDS type IV.
I thank Dr Keith Oldham and the staff at Duke
University Medical Center, Durham, NC, for their care of
this patient.
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